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doi:10.1016/S1078-5884(08)00018-X, available online at http://www.sciencedirect.com onSelected Abstracts from the March Issue of the Journal of Vascular Surgery*Endovascular treatment of stenotic and occluded visceral arteries for
chronic mesenteric ischemia
T.P. Sarac, O. Altinel, V. Kashyap, J. Bena, S. Lyden, S. Sruvastava,
M. Eagleton and D. Clair
Purpose. Percutaneous angioplasty and stenting (PTAS) is emerging as a ther-
apeutic option for patients with chronic mesenteric ischemia. This study eval-
uated patency and mortality, and their relationship between degree of vessel
occlusion (stenotic or totally occluded), stent characteristics, and comorbid-
ities in patients who were treated with PTAS of the visceral vessels for
chronic mesenteric ischemia.
Methods. A retrospective review was performed of the records of all patients
who underwent PTAS of the celiac, superior mesenteric, or inferior mesen-
teric arteries, or both, for symptomatic chronic mesenteric ischemia between
January 2001 and December 2005. Patient demographics, lesion characteris-
tics (stenosis or occlusion), interventional details, and early and late mortality
rates were recorded. Cumulative mortality and patency rates and factors as-
sociated with outcomes were determined using Kaplan-Meier method and
Cox proportional hazards modeling.
Results. Eighty-seven mesenteric vessels (57 superior mesenteric, 23 celiac,
and 7 inferior mesenteric arteries) were treated in 65 patients (29 men and
36 women). Completely occluded vessels were treated in 18 patients (28%),
and >60% stenosis was treated in 47 patients (72%). Mesenteric angina was
the most common symptom (97%). For the entire series, the cumulative 1-
year results were primary patency, 65% (95% confidence interval [CI],
50%e80%); primary assisted patency, 97% (95% CI, 92%e100%); secondary
patency, 99% (95% CI, 96%e100%); and survival, 89% (95% CI, 80%e98%).
All deaths occurred 60 days after treatment. The endovascular treatment
of visceral artery occlusion was not associated with diminished patency or
survival, irrespective of stent size or number. Patients requiring bowel resec-
tion were less likely to survive than those who did not (odds ratio [OR], 26;
95% CI, 3.5e192; P < .001). One-year primary patency was worse among pa-
tients with chronic obstructive pulmonary disease (OR, 3.2; 95% CI, 1.4e7.7;
P ¼ .009) or who had femoral access (OR, 3.0; 95% CI, 1.1e7.9; P ¼ .015).
Conclusions. For patients with chronic mesenteric ischemia, the results of en-
dovascular treatment of occluded mesenteric arteries are indistinguishable
from those treated for stenotic vessels. Patients requiring bowel resection
are less likely to survive, and those with chronic obstructive pulmonary dis-
ease or who had femoral access have higher reintervention rates.Adequacy of an early arterial phase low-volume contrast protocol in 64-
detector computed tomography angiography for aortoiliac aneurysms
N. Diehm, C. Pena, J.F. Benenati, A.I. Tsoukas and B.T. Katzen
Purpose. This retrospective study was conducted to determine whether
a low-volume contrast medium protocol provides sufficient enhancement
for 64-detector computed tomography angiography (CTA) in patients with
aortoiliac aneurysms.
Methods. Evaluated were 45 consecutive patients (6 women; mean age,
72  6 years) who were referred for aortoiliac computed tomography angiog-
raphy between October 2005 and January 2007. Group A (22 patients; creat-
inine clearance, 64.2  8.1 mL/min) received 50 mL of the contrast agent.
Group B (23 patients; creatinine clearance, 89.4  7.3 mL/min) received 100
mL of the contrast agent. The injection rate was 3.5 mL/s, followed by 30
mL of saline at 3.5 mL/s. Studies were performed on the same 64-detector
computed tomography scanner using a real-time bolus-tracking technique.
Quantitative analysis was performed by determination of mean vascular at-
tenuation at 10 regions of interest from the suprarenal aorta to the common
femoral artery by one reader blinded to type and amount of contrast agent
and compared using the Student t test. Image quality according to a 4-point
scale was assessed in consensus by two readers blinded to type and amountYEJVS3091_3076_proof  9 F
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able adjustments were performed using ordinal regression analysis.
Results. Mean total attenuation did not differ significantly between both
groups (196.5  33.0 Hounsfield unit [HU] in group A and 203.1  44.2 HU
in group B; P ¼ .57 by univariate and P > .05 by multivariable analysis). Ac-
cordingly, attenuation at each region of interest was not significantly different
(P > .35). Image quality was excellent or good in all patients. No significant
differences in visual assessment were found comparing both contrast me-
dium protocols (P > .05 by univariate and by multivariable analysis).
Conclusions. Aortoiliac aneurysm imaging can be performed with substan-
tially reduced amounts of contrast medium using 64-detector computed to-
mography angiography technology.Markers of instability in high-risk carotid plaques are reduced by statins
H. Kunte, N. Amberger, M.A. Busch, R-I. Ru¨ckert, S. Meiners and L. Harms
Background. Macrophage infiltration and expression of matrix metalloprotei-
nase-9 (MMP-9) are markers of high-risk atherosclerotic carotid plaques and
strong indicators of plaque instability. Use of statins is associated with a de-
creased risk of stroke and reportedly improves stability of atherosclerotic pla-
ques, but available data addressing the mechanism of this effect are
conflicting.
Methods. We retrospectively analyzed data from 94 consecutive patients with
internal carotid artery stenosis who underwent carotid endarterectomy. Ex-
cised plaques underwent systematic quantitative immunohistochemical anal-
ysis to determine the percentage of macrophage area and the percentage of
MMP-9 area. Associations between percentage of macrophage area and per-
centage of MMP-9 area and use of statins and cerebrovascular disease were
examined by univariate and multivariate analysis.
Results. We found significantly higher values of percentage ofmacrophage area
and of MMP-9 area in recently symptomatic (n ¼ 26) compared with asymp-
tomatic (n ¼ 68) internal carotid artery stenoses: median (IQR) percentage of
macrophage area was 2.29 (1.53e4.129) vs 0.53 (0.27e0.96) and percentage of
MMP-9 area was 0.61 (0.36e0.89) vs 0.08 (0.02e0.27; both P < .0005). Patients
treated with statins (n ¼ 49) showed lower percentage values of macrophage
area and MMP-9 area than untreated patients: the percentage of macrophage
area was 0.54 (0.31e1.18) vs 1.03 (0.57e2.08; P = .01) and percentage of
MMP-9 area was 0.06 (0.02e0.22) vs 0.36 (0.16e0.62; P < .0005). These associa-
tions between statin treatment and percentages of macrophage area and
MMP-9 area did not change after controlling for symptomatic cerebrovascular
disease and the effects of other potential confounders in multivariable analysis.
Conclusions. Our results confirm the value of percentage of macrophage area
and percentage of MMP-9 area as markers of plaque instability and provide
further evidence to support the hypothesis that statins reduce inflammatory
responses and thereby stabilize carotid atherosclerotic plaques.Improving limb salvage in critical ischemia with intermittent pneumatic
compression: A controlled study with 18 month follow up
S.J. Kavros, K.T. Delis, N.S. Turner, A.E. Voll, D.A. Liedl, P. Gloviczki and
T.W. Tooke
Background. Intermittent pneumatic compression (IPC) is an effective
method of leg inflow enhancement and amelioration of claudication in pa-
tients with peripheral arterial disease. This study evaluated the clinical effi-
cacy of IPC in patients with chronic critical limb ischemia, tissue loss, and
nonhealing wounds of the foot after limited foot surgery (toe or transmetatar-
sal amputation) on whom additional arterial revascularization had been
exhausted.
Methods. Performed in a community and multidisciplinary health care clinic
(1998 through 2004), this retrospective study comprises 2 groups. Group 1
(IPC group) consisted of 24 consecutive patients, median age 70 years (inter-
quartile range [IQR], 68.7e71.3) years, who received IPC for tissue loss andebruary 2008  375/377
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addition towound care. Group 2 (control group) consisted of 24 consecutive pa-
tients, median age 69 years (IQR, 65.7e70.3 years), who received wound care
for tissue loss and nonhealing amputation wounds of the foot due to critical
limb ischemia, without use of IPC. Stringent exclusion criteria applied. Group
allocation of patients depended solely on their willingness to undergo IPC ther-
apy. Vascular assessment included determination of the resting ankle-brachial
pressure index, transcutaneous oximetry (TcPO2), duplex graft surveillance,
and foot radiography. Outcome was considered favorable if complete healing
and limb salvage occurred, and adverse if the patient had to undergo a below
knee amputation subsequent to failure of wound healing. Follow-up was 18
months. Wound care consisted of weekly de´bridement and biologic dressings.
IPC was delivered at an inflation pressure of 85 to 95 mm Hg, applied for 2
seconds with rapid rise (0.2 seconds), 3 cycles per minute; three 2-hourly
sessions per day were requested. Compliance was closely monitored.
Results. Baseline differences in demography, cardiovascular risk factors (diabe-
tes mellitus, smoking, hypertension, dyslipidemia, renal impairment), and
severity of peripheral arterial disease (ankle-brachial indices, TcPO2, prior
arterial reconstruction) were not significant. The types of local foot amputation
that occurred in the two groups were not significantly different. In the control
group, foot wounds failed to heal in 20 patients (83%) and they underwent a
below knee amputation; the remaining four (17%, 95% confidence interval
[CI], 0.59%e32.7%) had complete healing and limb salvage. In the IPC group,
14 patients (58%, 95% CI, 37.1%e79.6%) had complete foot wound healing
and limb salvage, and 10 (42%) underwent below knee amputation for nonheal-
ing foot wounds. Wound healing and limb salvage were significantly better in
the IPC group (P < .01, c2). Compared with the IPC group, the odds ratio of
limb loss in the control group was 7.0. On study completion, TcPO2 on sitting
was higher in the IPC group than in the control group (P ¼ .0038).
Conclusion. IPC used as an adjunct to wound care in patients with chronic
critical limb ischemia and nonhealing amputation wounds/tissue loss im-
proves the likelihood of wound healing and limb salvage when established
treatment alternatives in current practice are lacking. This controlled study
adds to the momentum of IPC clinical efficacy in critical limb ischemia set by
previously published case series, compelling the pursuit of large scale multi-
centric level 1 studies to substantiate its actual clinical role, relative indications,
and to enhance our insight into the pertinent physiologic mechanisms.Claudication distances and the Walking Impairment Questionnaire best
describe the ambulatory limitations in patients with symptomatic
peripheral arterial disease
S.A. Myers, J.M. Johanning, N. Stergiou, T.G. Lynch, G.M. Longo and
I.I. Pipinos
Background. Claudication secondary to peripheral arterial disease leads to re-
duced mobility, limited physical functioning, and poor health outcomes. Dis-
ease severity can be assessed with quantitative clinical methods and
qualitative self-perceived measures of quality of life. Limited data exist to
document the degree to which quantitative and qualitative measures corre-
late. The current study provides data on the relationship between quantita-
tive and qualitative measures of symptomatic peripheral arterial disease.
Method. This descriptive case series was set in an academic vascular surgery
unit and biomechanics laboratory. The subjects were symptomatic patients
with peripheral arterial disease patients presenting with claudication. The
quantitative evaluation outcome measures included measurement of ankle-
brachial index, initial claudication distance, absolute claudication distance,
and self-selected treadmill pace. Qualitative measurements included the
Walking Impairment Questionnaire (WIQ) and the Medical Outcomes Study
Short Form-36 (SF-36) Health Survey. Spearman rank correlations were per-
formed to determine the relationship between each quantitative and qualita-
tive measure and also between the WIQ and SF-36.
Results. Included were 48 patients (age, 62  9.6 years; weight, 83.0  15.4
kg) with claudication (ABI, 0.50  0.20). Of the four WIQ subscales, the
ankle-brachial index correlated with distance (r ¼ 0.29) and speed
(r ¼ 0.32); and initial claudication distance and absolute claudication distance
correlated with pain (r ¼ 0.40 and 0.43, respectively), distance (r ¼ 0.35 and
0.41, respectively), and speed (r ¼ 0.39 and 0.39 respectively). Of the eight
SF-36 subscales, no correlation was found for the ankle-brachial index, initial
claudication distance correlated with Bodily Pain (r ¼ 0.46) and SocialEur J Vasc Endovasc Surg Vol 35, March 2008Functioning (r ¼ 0.30), and absolute claudication time correlated with Physi-
cal Function (r ¼ 0.31) and Energy (r ¼ 0.30). The results of both question-
naires showed reduced functional status in claudicating patients.
Conclusions. Initial and absolute claudication distances and WIQ pain,
speed, and distance subscales are the measures that correlated the best
with the ambulatory limitation of patients with symptomatic peripheral arte-
rial disease. These results suggest the WIQ is the most specific questionnaire
for documenting the qualitative deficits of the patient with claudication while
providing strong relationships with the quantitative measures of arterial dis-
ease. Future studies of claudication patients should include both quantitative
and qualitative assessments to adequately assess disease severity and func-
tional status in peripheral arterial disease patients.Factors associated with early failure of infrainguinal lower extremity
arterial bypass
N. Singh, A.N. Sidawy, K.J. DeZee, R.F. Neville, C. Akbari and W. Henderson
Objectives. We analyzed the Veterans Affairs (VA) National Surgical Quality
Improvement Program (NSQIP), a large clinical database, to investigate
which factors, other than technical, were associated with a higher incidence
of early graft failure in infrainguinal bypass.
Methods. Data are prospectively collected in NSQIP from 123 participating
VA Medical Centers. All patients from 1995 to 2003 in the NSQIP database
who underwent infrainguinal arterial bypass were identified by Current Pro-
cedural Terminology (CPT) codes (CPT is a registered trademark of the
American Medical Association, Chicago, Ill. Copyright 2007.). Data for 30-
day graft failure were evaluated by univariate analysis, and multivariate
logistic regression was used to control for possible confounders.
Results. The NSQIP database identified 14,788 patients who underwent in-
frainguinal lower extremity arterial bypasses during the study period, and
723 acute graft failures (4.9%) occurred. On multivariate analysis, compared
with patients aged >70 years, patient ages of <50 and 51 to 60 years were sig-
nificantly associated with early graft failure (odds ratio [OR], 2.2; 95% confi-
dence interval [CI], 1.6e3.0; P < .001; OR, 1.4; 95% CI, 1.2e1.6, P < .001;
respectively); age range of 61 to 70 years was not significantly associated
with early graft failure. African American race was also associated with early
graft failure, and diabetes mellitus had a negative association with early graft
failure (OR, 1.4; 95% CI, 1.3e1.5; P < .001; OR, 0.72; 95% CI, 0.58e0.89;
P ¼ .002; respectively). Although smoking was a significant factor for acute
graft failure on univariate analysis, it was not significant on multivariate
analysis. Multivariate analysis of the type of procedure performed revealed
that femoral to popliteal bypass with vein or prosthetic graft was associated
with better early graft patency than any of the tibial vessel bypass procedures
except for popliteal to tibial bypass with autogenous vein.
Conclusion. These data suggest that factors other than technique have an effect
on the 30-day graft failure rates of infrainguinal bypasses. These results help
the vascular surgeon to predict more accurately early bypass failure rates
while planning the procedure and counseling patients about its prognosis.Genetic variation in heme oxygenase 1 (HMOX1) and the risk of recurrent
venous thromboembolism
S. Mustafa, A. Weltermann, R. Fritsche, C. Marsik, O. Wagner, P.A. Kyrle and
S. Eichinger
Background/Objective. Products of heme oxygenase 1 (HO1) possess anti-
thrombotic properties, and impairment of HO1 activity may contribute to
thrombus formation. Transcriptional activity of long GT-repeat alleles in
HO1 gene (HMOX1) is lower as compared with short alleles. We hypothesize
that these long alleles are associated with decreased HO1 anticoagulant activ-
ity and, thus, an increased risk of thrombosis.
Design/Methods. In a prospective cohort study, we followed 860 patients with
a first VTE, and investigated the impact of a promoter GT-dinucleotid length
polymorphism in HOMX1 on the risk of recurrent venous thromboembolism
(VTE).
Results. Allele groups short (S), medium (M) and long (L) of the promoter
GT-dinucleotide length polymorphism were distinguished. L-alleles, but
not M- or S-alleles, were found to be more frequent among patients with
377Abstractsrecurrence. Heterozygous carriers of L-alleles had a two-fold higher relative
risk of recurrence [(RR 2.2 (95% CI: 1.4e3.4)] as compared to wild type, which
was independent of other thrombotic risk factors. At five years, the cumula-
tive probability of recurrence was 18% (95% CI: 15%e22%) in patients with-
out an L-allele compared to 32% (95% CI: 19%e46%) in patients heterozygous
for the L-allele (P ¼ .001).
Conclusion. Patients with first VTE and long GT-repeat alleles in HMOX1
have an increased risk of recurrence. Genetically determined alterations in
HO1 function may represent a new pathomechanism in VTE.Prospective randomized efficacy of ultrasound-guided foam
sclerotherapy compared with ultrasound-guided liquid sclerotherapy
in the treatment of symptomatic venous malformations
T. Yamaki, M. Nozaki, H. Sakurai, M. Takeuchi, K. Soejima and T. Kono
Objective. To compare the clinical outcome between ultrasound-guided foam
sclerotherapy (UGFS) and ultrasound-guided liquid form sclerotherapy
(UGLS) in patients with venous malformations (VM).
Methods. Eighty-nine patients with symptomatic VMwere treated with ultra-
sound-guided sclerotherapy. There were 22 males and 67 females with mean
age of 14.5 years. The sclerosing agents used were 1% polidocanol (POL) or10% ethanolamine oleate (EO). POL was injected predominantly into smaller,
superficial lesions, whereas EO was used for large, deeper lesions. Foam scle-
rosing solution was provided using Tessari’s method. Patients were random-
ized to receive either UGFS or UGLS. Post-sclerotherapy surveillance was
done at 6 months after last session using duplex ultrasound. Findings ob-
tained by duplex scanning were divided into four groups: (1) disappeared
group: the venous space was occluded and was totally shrunk; (2) partially
recanalized group: the venous space was partially recanalized and was par-
tially shrunk; (3) totally recanalized group: the venous space was totally re-
canalized and returned at the same size; and (4) worsened group: the
venous space was totally recanalized and became worse.
Results. Forty-nine patients were treated with UGFS and the remaining 40
were treated with UGLS. There were no significant differences in age and
men:women ratio. There was no significant difference in the anatomic distri-
bution of VMs between the two groups. The amount of POL was significantly
smaller in patients who were treated with UGFS (P ¼ .022). Similarly, there
was a significant reduction in the use of EO in patients treated with UGFS
(P ¼ .005). The proportion of VM with total disappearance and partial recan-
alization was significantly higher in patients treated with UGFS (P ¼ .002). No
major complications related to sclerotherapy were encountered in both
groups.
Conclusions. These findings suggest that UGFS could have greater promise
compared with UGLS in the treatment of VMs.Eur J Vasc Endovasc Surg Vol 35, March 2008
